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    .  رااللل  ا  ا ا   ال  ا    ر  ة      ة ال     ال ال    ة ال ر   ة    ا     ا  الرسالة 
  
     سة   ر ا  ةال خ ص 
  
   2018ا        ا    ال   ة ال ل  ة
  
     ل    ل     ا    ال ا          ة ا   ا   ال   ا          ال  ا ا  ال   ل ة    ا  ة    ال  ا ا  ال رسلة.
           ة ا   ا   ال سل  ة      ا   ا  ال     ة  ال            ال   ة     ة ا   ا   ال     ة
    ا  ا ا  ال رسلة          ال           ر   ا ا          ل  ال      .     ا        ل    ا   ا   ا  
  ا         ال       ال   ة ال ا  ة         ا  ا   ال رسلة   ر  .   ر  خ ل          ا              ا
  ا       الر    ال رسلة     ا      ال  ر  ال    ة     ISI ال  ا         ال  ا ا     ل   ال  ا ا .س       
 .  ل   الر     ر  ا ر      ال      للر   ا  ر    ال  ر  ال    ة ل     ال  ا    ا         ال      ا ا ا   
ا     ا   ا  ا ساس ة ل    ر     ا  ا   ا  ال سل  .       ل          ا        ا  سا   ال      ة     ا 
 ال  ا  ة   ل    لل      ل         سا   ال               الر    ال ال ة  ر   ة    ا   ل         الر   
   ا ل ل        ة اس  ا   الر    ال          ال       . ISIا    ا      ال          ال  ا            ال 
    اس خ ا     ISIلل خ       ا  ا  ال ا   ل      ال   ة ا ساس ة    ا    ة ال سل  ة.   ISI   ر     
  ال    ة ال  ل ة.ال    ة       ا  .             ة  خ ة    ال     ل          ا  
          ا   ال ر   الرا     الر    ة ال     ل     را       ا ا  ال                  سا  ال رس     
.   ر          ا  ال   ال      ا  ة ال  ل ة ال   ال      ال  ل ة       ا       ل ة         ال ا 
 ا  ا ة ال       ا  ة  ا  ة         ل    FDMA-SCال   ا  ال    ة    ا   ة ا   ا   ا ا  ة ال  ا   
ا  ل    ا  ال  ا .        ا  ا       ا ة      ال   ا  ال ا لة ال ر  ة         ا ال      ال ال           ر 
   ال     ال             ا    ا  ا  ا    سل     اس      ا     ال   ا  ال    ة    ة    ل       را 
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       ,  h     h        [52 , [53            h                             
      h     h                                              h                    
                     h      .       h               h                   ,  h   h    
 h      h                                h                             .             
 h                       h           h               h     h                   h  
                 h                                        h      .    
     
     
         h  
                               ,  h       h             h                     . 
            ,                       
     
     
  h         h                             
               ,               h   h  h                               ,         
 h                            h  h                                                 
                          .         , h                            h                
                              h                                        . 
           [54 ,         h                                              h  
            h               .         h           h     ,                             , 
h             h                         h                            h           . 
           ,  h                                               h             .           , 
                            .              ,          h                       h     
                h                        (  )     H    h           h            
          h               .  h              (  )                                    (  ). 
                         h                      (  )  h  h                         
   
 
                                                   
     
   
  ,  h                       
                [55 .  
                                                                       
              h                          .         h     h                    
                        h               .  h              h                     h     
   h            ,  . .,            .                   h                         h      
                                 h  h                      . 
          .  [54                                   h ,  h     h                      
                  h                           h                                . 
 h                                 h                    h    ,  h  h               
       h     h                                            h                    
                  .         h  h  h    h            ,  h                           
                                                                                 
                 .     h      ,  h                                             
 h  h                                            .  h                              
 h              h                                                            .  h  
                                 ,    h  h                            h            
       h  h             h   h                 h                    .            ,    
       h          h                                                                     
 h        .              h               h       h                                     
      .     ,    h             h                                 h              h 
              h  h                      h           h         h             h     . 
   
 
 h                                                                           ,  h  
         h         h        h              .                              
                                    h                                         h  
                        h   .             ,                                           h  
            h                        h  h       h        h  h  h          h   
                        h     Z                                        h 
                .          ,  h                         ,               ,          h  
                                 ,        h                             h  h    
        ,      h    h                                                               
 h               .  h                                                      
                h   .  h             h                               h   h     
                                                                       h  
                h              .  
              . [56  ,           h                 h     ,          h              
          h              h      h                    .  h         h                 
         h       h                                                 h       
             h       ,  h  h     h                        h         .  h                
    h                               h  h  ,     h              h                 
                            h h  h                                        h  
                h         h . 
                               h                         h                      
                    [57 .  h                           h                      h  
   
 
                        h                    .  h                  h                 
       h                   h                     h   h             .               
                                        h               h                   h           
                                   .      h     h       [57             h    h           
                                      h        h                  h           
           .          h      ,  h             h    h                    
                                                                        h       
                                    h                     .  h        h            
           h       h               h                  h   h     ,                
                                             .      ,                          
        h                                    h                      h   h      
 h             .  h                h                                                
     h      h         h             . 
              . [58                                                h           
 h         h     [54 ,  h     h                               h                 
         h                    .                              ,  h              
                  ,  h  h                  h                                     
            ,      h                          h                h  ,               h   
 h              h               ,                         ,  h  h          h  
               h          .  h                h                                         
  h      h   h                         h                                .    
  h      h                                              h                   ,  h  
                 h h                  .        h                      h         h  [54 , 
   
 
 h                                      h      h               h                  , 
 h     h                                             h                           
                          .  h        ,                 h                      
                              h                                                  
            . 
    ,  h                                                                     
             h                     [5                                h            
                              h                                h                           
                            h                   h                                 
             .    [32 ,  h     h             [54            h                
                                  h      h              h    .                h  
                              ,  h  h                                   h      
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           
 
F       .10 C   a               a       y       FD    a      . 
 
I                         E     R      ER                     I         FD E    F        
   V         A                                                                          
             ER 1       11                  1                I         FD E     




F       .11  I   a        a   a     a   PHN        a    . 
 
 
F       .12  PHN        a     W          a             .S PHN       . 
A          F             F                                        FD E              




I                                            I         FD DFE    S  FDMA            
          ISI &            PHN                                                    
                                      A                                                 
                                                                                   






CONCLUSION AND FUTURE WORK 
I                                                                                   
                                                  
 .1. S   a y    C             
T                                                                 S  FDMA FD E     
PHN                         T                                                            
                                                                                        T   
                                                      
    I                                                                       ISI 
                LE                                   A                           
                                                 DFE                               
                                                                       DFE          
O       S  E                                                     ISI           
                                                                                   
TD        FD                                                                 
                                                                               
                                                                                  
T                                                  PHN                            
                                                                                     
   
 
    I FD DFE                          PHN                                  
                               
    T                                                                                
                                                                                
                                                    I FD DFE                  
                                         T                                         
                                                                                  
                                         A                                              
                                                                           
                                 T                                                  
                                    O                                            
          A                
    A                        I FD DFE                                             
                                                                                   
                           G                                             
                                     AM     PAM                    
            O                                          
 .2.  F      W       
A                                                   PHN                               
                                                                                   
           E                                                           PHN              




    R  N       R  P       OFDM                                         A      
H     P                 
       Y          Y        OFDM                IEEE T                           
                      
    L              A                                                                    
                                  IEEE T                                       
           
    S                   P  M  E       D                                       
                                                    IEEE T              T        
                                   
       Y        R  S         K      L            R  D  M       M         OFDM      
                                               IEEE    S    A                       
                             
    I  K           V  R                                                    OFDM 
          IEEE          IEEE         M                                       
    H  G   M          D     G        S              FDMA                          
                     UK             & S                 L          
    Y  Y        K  H        H  S                       A                            
            I                OFDMA     S  FDMA           IEEE T      S      
   
 
P                                              
    S  A  E  D      F  E  A  E  S  E    S  H                S    E  E  K      
M      I  D         D              H         S            M  S        
 S                                   I               S                              
           
     A  D      V     R  N  M             I                                               
                                            O      I       L     E        O          
                            N          
     F  K     LTE      G M                 A                        
     G  K  K                                                             IEEE    S    
A                                                      
     M  V          A                                                                  
                                    IEEE    S    A                            
                        
     M  T              H           L                                      
               IEEE VTS      V    T              S            P           
N     H                                     
     R  D      D  F            T   L        M  S            A                      
                                              IEEE G     T                 
      GLO E OM                                           
 1   F.               . M.   tett               e  e       t       t e   e  e  y   m           
   
 
    s.   mm  .     .       .      .       1  2   . 
 1    .  e  e  t      S.   m s      te  t  e  es         ete t         DF     t e   e  e  y 
  m               s.   mm  .     .       . 11    . 1    1     2   . 
 1    .      .  .   m      D. F     e    F e  e  y   m    e       t        s    e      e  
             e ess systems          mm  . M  .     .       . 2    .        2  2. 
 1   A.    sm t .     e ess   mm     t   s.   m     e     e s ty   ess  2   . 
 2    .       s  D   t     mm     t   s  F   t  e . 2  1. 
 21   .       s     M. S  e      mm     t    Systems      ee      2     . 1   . 
 22   .    e  et   .   A M  e      t e m  t   t   e  y       e       e     e ess      e s         . 
Se . A e s   mm  .     . 1     .      .      1   1   . 
        T  E  M D           T                                                        
                             OFDM                                P     PIMR  
          I    S     P     I       M                                          
     M  V          A                                                                  
                                    IEEE    S    A                              
                     
     E  G  L           P  S        S                                    
                           U     P      M          




        A            F         S           D      H         A      H        
D             
     D  M  P      M             RF                                   P           
      
     E  S  F     P              D                 IEEE STD                                
                                                                            
                P     I    F             S                         
     S      P  L        Y      N      P                                         OFDM 
S         IEEE T                                                     D          
     S         Y      N                                                         
             OFDM                               E      IEEE I             
S            S      S        T              A              P             
        A          IEEE      N    TH                          
     D  P            R         G  F          E                         OFDM         
                 PLL                                      IEEE T               
                               A          
     Y      K          D  Y    P                                          
              IEEE T                                               M          
     A  M          N                                      IEEE T               S     I 
F       T      A                                     S          
     A  D                                                                            
   
 
                                              IEEE T               S     I R      
P                                    S          
        A  M N                                    IEEE    S     S                            
                           
     A  D      A  M                R              P                             
                                                             IEEE T               
S     I F       T      A                                   M         
     A  H            T  H  L     A                                                           
IEEE    S     S                                                  
     K  G  P            V  T        O                                               
                                        IEEE T      I    T                           
                 
     N             A                             S                 A             
      
     N                S  T         O                         OFDM            
                          DFE                                               IEEE 
T                                                  
  2   .         .        .        .            . S      F e  e  y D m    De  s    Fee      
        t               S  FDMA            s.        st.     .       . 2    . 2   2       . 
2 1 . 




     H             M  K         R              A  S          D                 
                                                                                 
                              I    S                        S                   
          
     G  H      A  N        S  A        D                                 S  FDMA   
IEEE I    S     P     I      M    R             PIMR                   
     Y     L      S  S           K  H                                                  
                     MIMO          A                                           
           IEEE T      S      P                        I                       
                           P    S            L  H       L                        
                                                  IEEE T      V    T              
                                
     S     H       A        F      T      P        H         E             
     A  G      A          M        R       R                                     
                                                 IEEE T              E               
                                
     A  G  A  A          M          P                                                  
                  OFDM                        IEEE         L              
                        
     A  G  A        U                                                                
   
 
                      OFDM   IEEE T                                          
           
     D  P            R         G  F          P     N     I                E     R     
        R                    M  AM OFDM S           I    OFDM           
H                          
     D  P            R         G  F          P                                OFDM 
                          IEEE S         V    T                    VT       
S                                      
     D  P            R         G  F          P                          OFDM 
                                      I    OFDM                                    
      
     A  D      A  M                R              P                             
                                                             IEEE T               
             S                                           
     D  P            R         G  F          P     N     S              OFDM U     
  K      F        S            P     M                        
     D  P            R         G  F          I                                            
   OFDM                              P     IEEE VT  F                          
     G  F         M  L        D  P         M            P                   R     
 D     RF  A N   P          I              I    N                                 
                
   
 
        R     D  P             G  F          I                       P     N        
M            M            P         I    OFDM              
     S         Y      N      A                                       OFDM       
 LAN    IEEE         L                                   D          
     S         Y             OFDM S              P           P     
N                                  IEEE T                                    
                                 
     V  S           M  V         R        DSP     OFDM S       I           
T               R        P     N       IEEE I                           
                I                                      
     S              R         G  F                I         T               R        
P     N                      S    I             IEEE I                           
                                     
     M  M  R       M  D  H            A     M  S  A     P           A           
OFDM S            P     N              IEEE A IS I                           
             I           S        I IS            I                        
     P  M          T  R         S              R            P           A           
OFDM             P     N         F         S         F                IEEE 
T                                              M         
     V  S         M                                                              S  
FDMA           IEEE      I             S            P         I          
   
 
M      R                       PIMR                         
     K  N             S  S               A  K  K             D              
                                                                              
                    OFDM   IEEE T                                              
      A          
     S     R       K        H  R     PNS A                 S  FDMA               
S           P     N                    O                      N               
 O N     IFIP I                            IEEE        
                  H  G  R                                                         
                                                                                    
                                                                            IET 
                                        
     A  G         N  A  D        S  FDMA P              P           O          
I            EVM     S          M       I                IEEE G      
T                               GLO E OM                      
     G  S             T     L     P                       S  FDMA                    
                       IEEE      I             S            P         I          
M      R                                                          
     N  A           G       P        O        A                                       
        A       R  Y     F  L  S         R  L  O        A               S  FDE     
U  DFT   OFDM     M                                IEEE I          
   
 
         I                                            
     Y  S    S  H   Y        H        Y  H          L  Y      P                      
                    S  FDE MIMO           I                         S      
P          SP             
     S  S          O        H  S           K  F        D                             
                                                                                 
                      I       M              T                                       
      
     H  S     G  K          I               A                                            
                                                P              IEEE V         
T                      VT                         
     ETSI   P                                  T         V                           
           
        G  P         P         G  D                                              
     N                G             A                             S       &       
A                   
     Y          K  L         S              F         D      E                 T    
D      N     P                                                 IEEE T      
                                               D          
     T  T     Y  L                 I                                                  
                                   P              IEEE       I    E         A     
   
 
I IEA                            
        E  S        N                E                                                
                                                        IEEE T                    
                        M         
     P  M          T  R         S          S  M           R                        
P     N     E             OFDM U     S         P              D        
F          IEEE T      S      P                                                
     M  S              D  F                T     F         D      E                
        S                 IEEE T                                                  
           
                           G    L  S       D        I         T      R              
                    GH               S  FDE                IEEE I             
                              I                          
     A  M           G               A                                         
                                   F                       IEEE T               
                                      
     L  T       O                                      OFDM           IEEE T      
                                      M         
     T  S       RF I                H                  S        D          S        
N                  
     T  P       M  V               M  M             ER                OFDM         
   
 
                                                     IEEE T                        
                                 
     P  M          T  R         S  S  M       S          S  S  M           R  
          P                       OFDM                                       
                           IEEE T                                              
      
     V  S           M  V         R        DSP     OFDM                     
                                       IEEE I                         
     N  I         A             AFD DFE                        RLS     P     N     
                 U      S  FDMA   IEEE T      V    T              PP          
            
     A  A    O  H          T  Y  A  N                     S                   
                P     A           D              OFDMA           R     
S         IEEE    E      S    T             S                                  D    
      
     D  S  O         A  A    A  A           E     A  S       O  H          T  Y  A  
N                                                                                
                                       OFDM           S      P                    
             A          
     G  K                 A  L          A  I        A                     












N         M       A     M       O     
N               E     
D                          
 E                                       
A          E           S      E     
A                                 E          E                A  A     
U             M         
 
 
 
 
